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Foreword

Ground water is an important source of water for Butte County. The
Northern District of the Department of Water Resources has collected
data on ground water levels from more than 70 wells in the county.

This report summarizes ground water level data collected by the
Department through April 1992. The report presents locations of wells,
information related to the monitoring program, and hydrographs
depicting ground water levels over time. This information will provide the
basis for a better understanding of ground water level trends in Butte
County. Understanding these trends will aid in management of this
important resource.

~J o Rnvan

Linton Brown, Chief
Northern District
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Introduction

Since the 1940s, DWR has measured ground water levels in more than
70 Butte County wells. Currently, 51 wells are monitored semiannually.
In addition, DWR measures 6 wells on a monthly basis.

This report is a compilation of information related to the monitoring
program in Butte County and includes ground water hydrographs for the
monitored wells.



State Well Numbering System

Each well in the monitoring program is assigned an official State Well
Number. DWR has sole responsibility for assigning State Well Numbers
to water wells in California, and each number uniquely identifies a well
based on its location.

Each State Well Number includes township, range and section number,
and each section is further subdivided into sixteen 40-acre tracts, which
are assigned a letter designation as shown below. Within each 40-acre
tract, wells are numbered sequentially in the order they are inventoried.
The final letter of the identification signifies the base line and meridian to
which the well location refers. In Butte County, all wells are referenced to
the Mount Diablo base line and meridian. The example below is for
State Well Number 20N/02E-17A01 M.

Figure 1
State Well Numbering System
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The lettering system does not contain the letters *I* and *O".




Measurement Frequency and
Period of Record

Table | shows the period of record and frequency of measurement for
Butte County wells monitored historically by the Ground Water Section of
the Northern District. The wells currently measured are labeled as
ACTIVE.

Most wells are measured semiannually: once in spring, usually during
March, and once in fall, during October. Dates of the measurements are
timed to obtain the approximate highest static water level in the spring
and approximate lowest static water level in the fall. Currently, six wells
are measured monthly to provide a record of how levels change
throughout the year. Over time, the measurement frequency for many
wells in the monitoring program has alternated between semiannually
and monthly. The "Measurement Frequency" column in Table 1 reflects
only the most recent measurement frequency for the wells.
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Well Locations

Locations of Butte County monitoring wells are shown in Appendix B.
They are monitored by DWR. Butte County and the U.S. Bureau of
Reclamation are not currently measuring water levels in Butte County,
but have historically. Approximate latitude, longitude, and Zone 10 UTM
(Universal Transverse Mercator) coordinates, in meters, for each well are
given in Table 2.

The coordinates were determined by plotting the location of each well on
USGS 7.5-minute quadrangles, using information on file with DWR. The
UTM coordinates of the plotted locations were digitized from these
quadrangles. Latitude and longitude coordinates for each well were
calculated from the digitized UTM coordinate data using software
developed by the U.S. Geological Survey.

Locations shown in Table 2 and on Appendix B are approximate, but are
estimated to be within 500 feet. If you detect an error in location, please
notify the Department of Water Resources, Northern District, Ground
Water Section, 2440 Main Street, Red Bluff, California 96080.
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Ground Water Level Data Management

The data presented in this report are maintained on IBM-compatible
personal computer systems using a collection of data processing
applications developed by DWR’s Central and Northern District Ground
Water Sections. The data management application, known as "eX-terra,"
consists of five main data tables that contain:

° Ground water level data

° Generalized geographic data
° Well construction data

° Well qualification data

° Coordinate data

Ex-terra is configured to produce both printed reports and ASCIl
(American Standard Code for Information Interchange) files for use in
other computer programs. Among the printed reports are:

° Ground water levels for single wells or groups of wells, based on
State Well Number, ground water basin, or county

° Well construction and monitoring history

° Well coordinate and geographic data

The ASCII output files are formatted for direct input to several widely
available graphics programs to create ground water level contour maps
or hydrographs, such as those presented in Appendix A.

The ground water level and coordinate data presented in this report can
be purchased in electronic form (see inside front cover for details). The
files are provided in ASCII delimited format. An ASCIl documentation file
explaining the contents of the data files is included with each response to
a data request. Information about the IBM-compatible applications that
comprise the eX-terra ground water level data management system and
their implementation is also available.



Ground Water Level Measurements

Water levels in all wells are measured using a steel tape or electric
probe. All measurements of water levels should be accurate to the
nearest tenth of a foot. The water surface elevations presented in this
report are calculated using the water level measurements and ground
surface elevations at each well. Most of the ground surface elevations
were estimated from USGS 7.5 quadrangles. Accuracy of these
elevations is dependent on the contour intervals of the maps, which
range from 5 to 40 feet.

Ground water level data for each well are depicted on the hydrographs
in Appendix A. The hydrographs represent water level data through April
1992 and are organized by township from south to north and by range
from east to west.

On the hydrographs, solid circles (dots) depict actual measured ground
water elevations. When an individual measurement is identified by a
hollow circle enclosing a smaller solid circle, the measurement is
questionable. Solid lines connecting individual measurements are
interpolations of the change in ground water elevation between
measurements. Discontinuities on the graphs indicate an expected
measurement is missing. Ground surface elevations at the wells are
represented as long, solid horizontal lines.

Hydrographs representing monthly monitoring wells have a higher
concentration of data points compared to hydrographs representing
semi-annual measurement wells.

Data points that appear "unusual" were checked against field records
and retained, to preserve the objectivity of the ground water level
records.



Ground Water Level Trends

Butte County can be divided into two general ground water resource areas: the
Sacramento Valley, which is the major ground water basin, and the foothills and
mountains to the east-northeast, which have limited ground water resources. The
Department’s monitoring program focused on wells located only in the Sacramento
Valley basin.

Ground water levels fluctuate annually in response to pumpage, recharge from
precipitation, stream percolation, infiltration of applied irrigation water, and subsurface
inflow and outflow. Levels are usually highest in the spring and lowest in the fall.
Longer term fluctuations occur when discharge exceeds or is less than recharge over
several seasons. Changes in ground water levels are determined from well
measurements. Hydrographs are graphical plots of the measurements and illustrate
annual spring to fall changes, long-term changes linked to increased or decreased
ground water extraction, or variations associated with wet or dry climatic conditions.

Ground water in Butte County is recharged by precipitation, applied water, local
creeks, and the Thermalito Afterbay. The major creeks are Big Chico, Little Chico,
and Butte Creeks. Ground water generally flows from northeast to southwest and
discharges at the Sacramento and Feather Rivers.

In general, the hydrographs in Appendix A show:

] Ground water levels have not changed significantly since the 1950s.

. The seasonal fluctuation (spring to fall change) is about 10 to 20 feet in the
north and east portion of the county and less than five feet in the southwest
portion of the county.

° Ground water level declines in most wells are associated with the 1976 - 77 and
1986 - current drought.

° All ground water levels recovered from the 1976 - 77 to pre-drought levels
during the wet period in the early 1980s.

[ ] The decline is not just "in the wells." Water levels in the wells indicate an
apparent decline in general ground water levels in the Chico area. Near Chico,
an apparent water level decline began about 1982.



Well Qualification

Well qualification is a standardized process to identify the aquifer(s) associated with individual
monitoring wells (Table 3).

A ground water basin is often stratified with several layers of pervious, impervious and semi-
impervious material. These layers form an upper unconfined and one or more lower
confined to semi-confined zones (described as ground water bodies or aquifers). Water
wells may draw from two or more different aquifers.

In order to compare and understand the water level data from various monitoring wells, one
must identify which aquifer(s) each well is drawing from by qualifying the wells.

There are four components in well qualification. They are:
. The ground water body classification of the well’'s ground water aquifer(s).

1. Unconfined ground water body.

2. Semi-confined ground water body.

3. Confined ground water body. i i i

4. Previously named zone eithér confined or unconfined, i.e., "A" zone
confined, "Silverado." ] )

5. Composite, consisting of both free and confined ground water bodies.

Il. The degree of certainty associated with the ground water body classification.
1. Definite: Evidence is conclusive. _ ) L
2. Probable: Evidence is not conclusive, but includes fairly convincing
] evidence in support. .
3. Possible: Evidence is not conclusive and not as firm as probable, but

evidence indicates that it could be or that it is possible.

i The geologic unit as the water bearing material associated with the ground water
body. (i.e. bal - Alluvium, Qfl - Floodplain deposits, Ttu - Tuscan Formation etc.)

IV. The date of qualification and the licensed professional who qualified the well.
Information used to qualify a well may be found from the following sources.

° Well Completion Reports (Driller’s Well Logs) may contain the log of geologic
formation by depth of the bore hole, well construction information, and well test
information such as draw down and' yield. When no well completion report is
available, a report of a nearby well is’substituted and the degree of certainty is
reduced to probable or possible in qualifying the well.

° Geologic maps.

° Water level records are analyzed for patterns of water level fluctuation.

° Electric logs - chart the resistivity vs. depth of a well. They are used to locate the
vertical boundaries of water-bearing materials.

° Pump test records.

° Water quality and temperature records.

The amount of information available for a well affects the degree of certainty of the ground
water body classification.
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Appendix A

Hydrographs

State Well Number Page State Well Number Page
17N/01E-10A01M 15 20N/01E-35C01M 33
17N/02E-14A01M 15 20N/01W-26H01M 33
17N/02E-16C01M 16 20N/01W-26H02M 34
17N/03E-03D01M 16 20N/02E-06Q01M 34
17N/03E-05C01M 17 20N/02E-09L01M 35
17N/O3E-08G0O1M 17 20N/02E-28NO01M 35
17N/O3E-13NO1M 18 20N/03E-06M0O1M 36
17N/O3E-16NO1M 18 21N/01E-05G01M 36
17N/O4E-08A01M 19 21N/01E-12K01M 37
17N/04E-22B01M 19 21N/01E-27D01M 37
18N/01E-13MO1M 20 21N/01W-23J01M 38
18N/01E-15D02M 20 21N/01W-26K01M 38
18N/02E-11D01M 21 21N/02E-07C0O1M 39
18N/02E-16F01M 21 21N/02E-26E02M 39
18N/02E-25M01M 22 21N/02E-26F01M 40
18N/02E-32Q01M 22 22N/01E-02R01M 40
18N/02E-32Q02M 23 22N/01E-09J02M 41
18N/03E-05K01M 23 22N/01E-20K01M 41
18N/O3E-18F01M 24 22N/01E-28J01M 42
18N/O3E-21GO1M 24 22N/01E-28J02M 42
18N/03E-25N01M 25 22N/01E-28J03M 43
18N/04E-08M01M 25 22N/01E-28J05M 43
18N/04E-16C01M 26 22N/01E-29R01M 44
18N/04E-28L01M 26 22N/01W-05M01M 44
19N/01E-09Q01M 27 22N/02E-17E01M 45
19N/01E-09R01M 27 22N/02E-18HO1M 45
19N/01E-27Q01M 28 23N/01E-18A01M 46
19N/01E-28R01M 28 23N/01E-29P01M 46
19N/02E-17A01M 29 23N/01E-29P02M 47
19N/02E-34J01M 29 23N/01W-09E01M 47
19N/03E-05NO1M 30 23N/01W-14R01M 48
19N/03E-05N02M 30 23N/01W-14R02M 48
19N/O3E-21C01M 31 23N/01W-27L01M 49
19N/03E-22A01M 31 23N/01W-36P01M 49
19N/04E-32P01M 32 23N/02W-25C01M 50
20N/01E-10C02M 32
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Sacramento Valley Basin — Butte County
State Well Number 17N/02E—16CO1M
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Sacramento Valley Basin — Butte County
State Well Number 17N/03E—-05CO1M
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Ground Water Elevation in Feet (NGVD)

Ground Water Elevation in Feet (NGVD)

Sacramento Valley Basin — Butte County
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Sacramento Valley Basin — Butte County
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Sacramento Valley Basin — Butte County
State Well Number 18N/03E—25N01M
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Ground Water Elevation in Feet (NGVD)

Sacramento Valley Basin — Butte County
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Sacramento Valley Basin — Butte County
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Sacramento Valley Basin — Butte County
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Appendix B
Location of Ground Water Level
Monitoring Wells in Butte County
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